. After 3 months and 6 months, the carotid artery plaques were significantly reduced in the treatment group compared to those in the control group (t = 2.309 and 2.434. All P <0.05 
INTRODUCTION
H-type hypertension is defined as hypertension with plasma homocysteine (Hcy) levels over 10 μmol / L
1-3
. Previous studies have shown that only 5% of the average population has an increase in plasma Hcy levels. However, in the stroke patient population, approximately 30-40% has Hcy level increases 4 
.
In addition, H-type hypertension is closely related to ischemic stroke and cerebral infarction 5. As a common neurological disease, ischemic stroke has high incidence, recurrence, mortality rates and has become a serious threat to patient's health and life in recent years. Previous studies have shown that the underlying relationship mechanism between a high plasma Hcy level and ischemic stroke is that Hcy causes inflammation and increases carotid artery plaques 6, 7
.
Mecobalamin (methyl-vitamin B12) belongs to the vitamin B group and is one of the active analogs of vitamin B12. It is the essential cofactor for methionine synthase. Deficiency in folic acid and vitamin B12 leads to the elevation of the plasma homocysteine level, which is considered an independent risk factor in the pathogenesis of atherosclerosis 8 , acute myocardial infarction
9
, stroke
10
, and hypertension
11
. However, to date, there is no study investigating the effects of mecobalamin on the early functional outcomes of ischemic stroke patients with H-type hypertension. In the present study, in order to analyze the impact of mecobalamin on the prognosis of patients with H-type hypertension and ischemic stroke, we enrolled a total of 400 patients with H-type hypertension and ischemic stroke from October of 2014 to October of 2016. The data were analyzed and reported as follows.
PATIENTS AND METHODOLOGY

Patients
We selected 400 cases of hypertension and ischemic stroke from October of 2014 to October of 2016 in our hospital. Out of the patients selected, 220 were male and 180 female, with an average age of 78. Then, 224 cases of ischemic stroke and H-type hypertension were randomly divided into the treatment and control groups, with 112 cases in each. The inclusion criteria were: (1) Age ≥ 60 years old; (2) Blood pressure ≥ 140 / 90mmHg; (3) Have education of junior high school or above; (4) In the treatment group, 62 patients were male and 50 were female, aged between 61 and 92, with an average of 77.8 years old. In the control group, 62 patients were male and 50 were female, aged between 62 and 79, with an average age of 78.1 years old. There was no significant difference in gender, age, and other clinical characteristics between the two groups (all P> 0.05).
Methodology
All patients in both groups were routinely given drugs to inhibit platelet aggregation, to stabilize and reduce plaques, and to improve cerebrovascular circulation and perfusion. The treatment group was treated with mecobalamin (Nippon Eisai Co., Ltd. Tokyo, Japan. Batch number: 111068) with 500 µg, 3 times a day, for 6 months.
Measurements
All patients were drawn morning fasting venous blood on the 2nd day, at 4 weeks, 8 weeks, 3 months, and 6 months to measure plasma levels of Hcy and hs-CRP. In addition, carotid artery plaques were measured using carotid intima-media thickness (IMT) by ultrasound examination (ATL HDI 3000 color Doppler ultrasound system, Philips Co., Ltd, Amsterdam, Holland). The carotid IMT is defined as the distance between the endometrial lumen interface and the media external membrane interface. The bilateral carotid arteries were measured at 10, 20, and 30 mm from the proximal end of the common carotid artery bifurcation, both for the anterior and posterior walls. A total of 12 measurement values were obtained and the average value was calculated as the IMT of the common carotid artery. IMT <1.0 mm was consider normal; IMT 1.0 ~ 1.1 mm was considered intimal thickening; IMT> 1.2 mm was considered plaque. In addition, according to ultrasound characteristics, the plaques were classified into soft, hard, and mixed. The soft plaque was defined as medium or weak echo with intimal convexing to the cavity; The hard plaque was defined as strong echo accompanied by significant sound shadow; The mixed plaque was defined as strong echo, weak or no echoes, with irregular shape and rough surface. Soft and mixed plaques are considered unstable, while hard plaque is considered stable. In addition, the National Institute of Health stroke scale (NIHSS) and Barthel index (BI) were measured 12 .
2.4 Statistical analysis IBM SPSS 17.0 statistical software was used to analyze data. Continuous data were expressed as the mean ± standard deviation (SD). Categorical data were expressed as percentages. All the tests were performed using a two-sided test of difference, where the inspection level α of 0.05 and a difference with P < 0.05 were considered statistically significant.
RESULTS
Comparison of plasma Hcy levels before and after treatment in both groups
There was no significant difference in plasma Hcy level in the control group (all P > 0.05). After 4 weeks, 8 weeks, 3 months and 6 months, the difference in plasma Hcy levels between the two groups were statistically significant. The plasma Hcy levels in the treatment group were significantly lower than those in the control group (t = 4.049, 3.896, 6.052, 6.159, respectively. All P <0.05). See Table 1 . Table 3 .
Comparison of NIHSS and BI scores before and after treatment in both groups
After 3 months and 6 months, the difference of NIHSS and BI scores between the two groups were statistically significant. After 3 and 6 months of treatment, the NIHSS scores of the treatment group were 17.68 ± 5.28 and 15.45 ± 5.45, respectively, which were significantly better than those of the control group (22.12 ± 6.65 and 20.45 ± 5.18, respectively). The differences were statistically significant (all P <0.05). After 3 and 6 months of treatment, the BI scores of the treatment group were 82.86 ± 10.41 and 85.45 ± 11.45, respectively, which were significantly better than those of the control group (68.64 ± 8.27 and 70.19 ± 10.20, respectively). The differences were statistically significant (all P <0.05). See Tables  4 and 5 .
DISCUSSION
Ischemic stroke is the most common type of stroke in the elderly population accounting for approximately 60-70% of all strokes, with high recurrence and mortality rates. A large number of studies have shown that high plasma Hcy level is an independent risk factor for ischemic stroke 1, 13 . Its underlying mechanisms include participating in oxidative stress, initiating endothelial and lipid peroxidation and promoting nitric oxide synthase, thereby reducing the endothelium-derived relaxation factor, causing dysfunction of vascular endothelial cells. Serum Hcy causes damages to the blood vessels and endothelial functions, therefore decreasing the elasticity of the arterial wall
14
. It also can cause accumulation of calcium within vascular smooth muscle cells (VSMCs) and proliferation of VSMCs
15
. In addition, Hcy also
Comparison of plasma hs-CRP levels before and after treatment in both groups
There was no significant difference in plasma hs-CRP levels in the control group (all P > 0.05). After 2 days, 4 weeks, 8 weeks, 3 months and 6 months, the difference in plasma hs-CRP levels between the two groups were statistically significant. The plasma hs-CRP levels in the treatment group were significantly lower than those of the control group (t =4.330, 37.249, 28.376, 26.454, 20.522, respectively. All P <0.05). See Table 2 .
Comparison of IMTs before and after treatment in both groups
There was no significant difference in IMTs in the control group (all P > 0.05). After3 months and 6 months, the difference of IMTs between the two groups were statistically significant. The IMTs in the causes an increase in platelet adhesion and aggregation and thrombin production, therefore resulting in the formation of atherosclerotic thrombosis
16
. A number of previous studies have shown that the course of hypertension is accompanied by local and systemic inflammation
17-19
. The previous studies have found that H-type hypertension patients are more prone to have cerebral infarction, suggesting that Hcy has a high probability of causing ischemic strokes
20
. In addition, a recent study has shown that plasma Hcy level in stroke patients is significantly higher than that in a healthy population, suggesting that the plasma Hcy level is associated with an increased risk of stroke 21 . In the present study, we found that plasma hs-CRP level increased in patients with H-type hypertension, indicating that the increased Hcy level is one of the causes of systemic inflammatory response in patients with H-type hypertension. The possible mechanisms of hs-CRP on carotid artery plaques are as follows.
Elevated levels of inflammation in the body lead to vascular endothelial dysfunction. Increased expression of monocyte chemoattractant protein-1 (MCP-1), endothelial cell adhesion molecules, and proinflammatory cytokines can lead to vascular inflammation, VSMCs proliferation, vascular endothelial cell injury, thus leading to plaque formation. In addition, hs-CRP can increase vascular permeability, induce VSMCs sclerosis to expand the arteriosclerosis plaque and cause leukocyte to release protease to break fibrous thrombus cap leading to thrombosis. Furthermore, hs-CRP can cause thrombosis by promoting endothelial cell-induced plasminogen inhibitor and damage arterial endothelium
22
. Clinical studies have found that high level of Hcy is accompanied by a high level of hs-CRP
23
. Therefore, drugs to reduce the level of Hcy can help reduce the level of hs-CRP in patients with H-type hypertension, which is consistent with the data of our study.
Hcy metabolic process requires cofactors including vitamin B12, vitamins B6, and folic acid, whose deficiencies will affect the activity of enzymes and the metabolic process of Hcy. A previous study has shown that there was a negative correlation between plasma Hcy level and vitamin B12, vitamin B6 and folic acid
24
. Therefore, the decrease in plasma Hcy level can be achieved by adding vitamin B12, vitamin B6, and folic acid in order to treat ischemic stroke.
The mechanisms of the therapeutic effects of mecobalamin are as follows: it will participate in the sulfur pathway and methylation metabolism and reduce plasma Hcy levels, which will delay cerebral artery atherosclerosis
25
. At the same time, mecobalamin can also effectively promote the protease, lipid and nerve tissue metabolism and myelin lipid lecithin synthesis, therefore repairing the damages to the central nervous system, improving the metabolism and transmission of nerve tissue, and ultimately promoting the functional recovery after an ischemic stroke
26
. In the present study, the oral administration of mecobalamin in the treatment group effectively reduced the patient's plasma Hcy and hs-CRP levels, decreased carotid artery IMTs, and improved NIHSS and BI scores. For patients with H-type hypertension and ischemic stroke, mecobalamin treatment can not only effectively reduce the patients' plasma Hcy and hs-CRP levels, but also effectively improve the prognosis of patients. 
